Direct fluorination of adamantanes was achieved by IF 5 and one or two fluorine atoms were introduced on tert-carbons of the adamantanes selectively.
Adamantane (C 10 H 16 ) is a simple tricyclic cage compound consisting of only two kinds of carbons: four tertcarbons and six sec-carbons. Adamantane derivatives such as aminoadamantanes are known to have interesting biological properties, 1 and 1-aminoadamantane (amantadine) and 3,5-dimethyl-1-aminoadamantane (memantine) are used as medicines for treating influenza, Parkinson's disease, and Alzheimer's disease. As the introduction of fluorine atoms into bioactive compounds can enhance or modify their activities, 2 preparation of fluorine derivatives has attracted the attention of organic and medicinal chemists. 3 Fluorination of adamantanes has been carried out through the deoxyfluorination of adamantanols, 4 halogen exchange reaction from other haloadamantanes, 5 or direct fluorination of the adamantane itself. 6 Among them, the direct fluorination method is preferable for synthesis of the fluoroadamantanes because its starting materials are easily available. However, for the direct fluorination of the adamantanes, strong oxidizing reagents, such as F 2 , are required, which are generally hazardous and require special skill to use. Moreover, their high reactivity causes a low selectivity of the reaction, which makes it difficult to introduce fluorine atoms only at the desired positions by the direct method. 6a,d,e,g,h Therefore, a new selective method for the direct fluorination of the adamantanes has been desired. Recently we found that IF 5 is an effective reagent to introduce fluorine atoms into organosulfur compounds. 7 During the course of the study, we found that one or two fluorine atoms can be selectively introduced to adamantanes by IF 5 (Equation 1).
When adamantane was allowed to react with excess IF 5 at room temperature, fluorination took place at tert-carbon selectively to give a mixture of 1fluoroadamantane 1 and 1,3-difluoroadamantane 2. Selective preparation of 1 was achieved by carrying out the reaction at 0 °C using 0.8 equiv of IF 5 , and 1 was obtained in 90% yield. 8 On the contrary, 2 was selectively formed by carrying out the reaction at 75 °C using 3 equiv of IF 5 . Under the conditions, neither trifluorination of adamantane nor fluorination at sec-carbon occurred, and 2 was obtained in 75% yield. Similarly, LETTER Template for SYNLETT and SYNTHESIS © Thieme Stuttgart · New York 2009-03-09 page 2 of 5 from 1,3-dimethyladamantane, 1-fluoro-3,5dimethyladamantane 3 or 1,3-difluoro-5,7dimethyladamanatane 4 was selectively obtained by carrying out the reaction at 10 °C or 80 °C, respectively.
On the other hand, from methyl adamantan-1carboxylate or 1-acetoxymethyladamatane, only monofluorinated product was obtained selectively even at high temperature. 9 The reaction must proceed through a carbocation intermediate generated by oxidation with IF 5 . It was reported that oxidation potential of methyl adamantan-1-carboxylate and 1-acetoxymethyladamatane is comparable to that of 1-fluoroadamantane, and higher than that of adamantane itself. 10 Therefore, introduction of a fluorine atom to them raises their oxidative potentials, and makes it difficult to introduce another fluorine atom to them. Under the conditions, the products were obtained in good yield without influence on the ester group. When 2-adamantanone was used for the reaction, carbonyl group was converted to gem-difluoride without fluorination on tert-carbon and 2,2-difluoroadamantane 8 was obtained in 70% yield ( Table 1 ).
The IR spectra were recorded using a JASCO FT/IR-410. (1) (2) Adamantane (136 mg Hz), 36.6 (t, 4 J C-F = 1.4Hz, 2C), 35.9 (t, 2 J C-F = 21.0 Hz, 2C), 34.0 ( 3 J C-F = 4.1 Hz, 4C), 26.4 ( 5 J C-F = 0.9 Hz). 
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